(E5036) displayed on a Radiometer PHM 73 (Radiometer Copenhagen). Animals remained 21 coiled and motionless during these exposures. Animals were then sampled either a) immediately 22 after transfer, time 0, or b) after 3, 6, 12, 24, 48 (only 30 and 50 mm Hg pCO 2 ) or 96 (only 50 23 mm Hg pCO 2 ) h of exposure to elevated pCO 2 . To sample hagfish, the box was disconnected 24 from the re-circulating system, and a concentrated solution of benzocaine (dissolved in 70% 25 ethanol) was mixed into the box (final concentration 0.5 g benzocaine/L H 2 O). Animals were 26 considered to be anaesthetized when they no longer responded to external prodding (<10 min.),
27
and a 1ml blood sample was drawn from the caudal sinus into a heparinized syringe, and placed 28 on ice. The animal was then quickly transferred to a surgical table, decapitated and the entire 29 heart and sections of liver and white muscle were removed and frozen in liquid nitrogen for later 30 measurement of intracellular pH (pHi). Tissues for buffer value assessment were collected from 31 non-CO 2 exposed animals using an otherwise similar protocol.
32
Blood was removed for measurement of hematocrit, haemoglobin, and mean cell 33 haemoglobin concentration (MCHC) as previously described 29 . Blood pH was measured using a 34 thermostated capillary electrode (BMS Mark 2, Radiometer Copenhagen) and digital pH meter
35
(PHM 73, Radiometer Copenhagen). Another blood sample (1.5 ml) was centrifuged for 3 min.
36
at 10000 rpm and plasma total CO 2 (TCO 2 ) was measured using a Corning CO 2 analyzer. The 37 remaining packed red blood cell pellet was used to measure red blood cell pHi using the freeze 38 thaw method 38 and the same capillary electrode as used for whole blood.
39
Frozen plasma and tissues were transported to the Department of Zoology, University of respectively), but a much greater proportion of HCO 3 -was in the extracellular space at this time.
75
Overall, net acid excretion rates in hagfish were similar to those determined in other fish
76
(Supplementary Table 1 ).
77
It is important to note that this method likely underestimates net acid excretion at two 78 levels. First, using parietal muscle as a proxy for the whole animal results in a conservative 
